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[Title of the Invention] 

Biochemical Reaction Device with Microchamber 

... Omitted ... 

[00 19] In the mixing and agitation, a shghter trace of cocktail results in a more 

enhanced diffusion effect. Diffusion rate is propoitional to volume and it is thus 

believed that the cocktail of 0.5 n 1 is randomly mixed 200 times faster than that 

of 200 M 1. Microoscillation of high frequency can be applied to the entirety of 

the chamber to promote the diffusion effect. If the promoted diffusion effect is 

insufficient, three-dimensional microfabrication can be employed to construct a 

oscillator or rotor in the chamber. One possible configuration employed is that of 

a device which employs controUed electrostatic force for flexing a thin silicon plate 

. to-oscillate a thin silicon .film. A large number of aligned electrostatic motors can 

also be fabricated on a silicon wafer. 

... Omitted ... 

[0023]InFig. 1, the base material for the device is silicon. Anisotropic etching is 
employed to form a hole of an appropriate volume sei-ving as a chamber, and a 
semiconductor Peltier device configured of elements 101-105 is then foi-med on 
the bottom surf-ace of the hole. Elements 101 and 102 are p and n 
semiconductors formed by diffusion (i.e. semiconductor process), respectively. 
Element 103 is a lead wire. Element 104 is a heater and cooler plate (a 
temperature controller plate). Element 105 is a fixed-temperature contact 
common to the all wells. The temperature of temperature controller plate 104 
can be controlled independently for each weU by appropriately controlling the 
temperature of fixed-temperature contact 105 and applying an appropriate 
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voltage to lead wire 103 at the both ends. The Peltier device can also be used as 
a temperature-measuring thermocouple by measuring the potential difference 
between the ends of the lead wire without applying a voltage to the lead wire. 
Furthermore, temperature controller portion 104 and a thermocouple portion 201 
can be separately formed in processing the well, as shown in Fig. 2. The weU 
according to the present embodiment has a mouth of 1.2mm in length and 1.2mm 
in width, and a bottom surface of 0.6mm in length and 0.6mm in width due to 
the characteristics of the crystal face of silicon, and has a depth of 0.42mm. The 
well has a maximum volume of 0.35 M 1. 

(0024] As temperature controller plate 104, a copper electrode of the Peltier 
device is used intact. However, if the copper electrode is considered to have 
significant influence on the cocktail, the electrode is covered with a ceramic 
aluminum plate, a polymer with good thermal conductivity or the Uke to avert the 
influence. 

... . . - i 

[0025] The well is surrounded by oxidized Si02. which provides an larger effect of 

heat insulation than the base material, i.e. silicon. 

[0026] Fig. 3 is a bird's-eye view of an automatic, sample preparing apparatus 
incorporating therein the chamber plate shown in Fig. 1. A reaction device 100 
employing the microchamber plate is fixed on a platform 301 which is configured 
of a socket of an electrode of the chamber plate and a temperature controUer for 
controlling the temperature of the fixed-temperature contact. High frequency 
oscillation can also be appHed to the chamber plate to enhance the diffusion effect 
in the well. 

... Omitted ... 
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